Regional H2O2 concentration in rat brain after hyperoxic convulsions.
O2 toxicity of the central nervous system (CNS) may be a result of enhanced generation of reactive O2 species such as superoxide and H2O2 at high PO2. In this study, we measured H2O2 production in six regions of the rat brain before and after convulsions induced by hyperbaric hyperoxia (HBO). H2O2 concentration was determined ex vivo using a method based on the H2O2-dependent decline in catalase activity in the presence of the irreversible inhibitor of compound I, 3-amino-1,2,4-triazole. Regional catalase activity in the brain ranged from 0.029 +/- 0.004 to 0.055 +/- 0.004 mumol O2.min-1.micrograms DNA-1 in cerebellum and medulla-pons, respectively. In the presence of aminotriazole, catalase activity declined after HBO-induced convulsions to 26-45% of normoxic values. The rates of inactivation of catalase were used to predict average steady-state values for H2O2 concentration in different brain structures. Estimated H2O2 concentrations during HBO varied from 31 to 51 pM in cerebellum and posterior subcortex and represented increases of 2.2-7.3 times normoxic values. These findings suggest that H2O2 is an important mediator of selective neuronal vulnerability to CNS O2 toxicity.